The BIPM key comparison database, Calibration and Measurement Capabilities

Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation), HUT (Helsinki University of Technology)

Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC voltage sources: Solid state voltage
. 9 ‘| standard, standard | Direct comparison 0 1.018 \% Fixed voltage oVv,1V, 1.018V 50 nV 2 95% No MIKES 1a
single values cell
DC voltage sources:| Solid state voltage |\, oo aricon 10 10 v 200 nv 2 95% No MIKES 2a
single values standard
DC voltage sources: Solid state voltage Direct comparison
. 9 ‘| standard, standard X P 1 10 \% Fixed voltage 1V,1.018V, 10V 0.2 uvIv 2 95% Yes MIKES 3
single values cell with standard
DC voltage sources: Mult{functlon Comparison with 100 100 mv 25 W 2 95% Yes MIKES 7
low values calibrator reference standard|
DC voltage sources:|  Multifunction Comparison with 1 10 v Fixed voltage 1V, 10V 0.7100.5| pviv 2 95% Yes MIKES 8
low values calibrator reference standard|
DC voltage sources: Mult!functlon D|ref:t comparison 0 10 mv 100 v 2 95% No MIKES 12a
low values calibrator with standard
(0.3 +2U),
DC voltage sources: Multifunction Direct comparison UinV,
9 i ‘ P 0 10 v values | pv 2 95% No MIKES 13
low values calibrator: voltage, U with standard
range from
0.3t020.3
(10 + 6U),
DC voltage sources: Multifunction Direct comparison UinV,
- g i L comp 10 100 v values | pv 2 95% No MIKES 16
intermediate values |calibrator: voltage, U with standard
range from
70to 610
I?C voltage sources: Mult{functlon D|ref:t comparison 100 1000 v 10 W 2 95% Yes MIKES 17
intermediate values calibrator with standard
DC voltage sources:|  Multifunction Comparison with 100 1000 v Fixed voltage | 100V,1000V | 2to3 | pvv 2 95% Yes MIKES 10
intermediate values calibrator reference standard
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Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KEDB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC voltage meters: |\ . voltmeter | SOMParison with 0 1 mv 100 nv 2 95% No MIKES |  12b
very low values reference standard
DC voltage meters: | - DC voltmeter, | o oo oicon 0 1 v 50 nv 2 95% No MIKES 1c
intermediate values multimeter
DC voltage meters: | - DC voltmeter, | o oo oicon 1 10 v 5010200 | nv 2 95% No MIKES 2b
intermediate values multimeter
DC voltage meters: Direct comparison )
. N DC voltmeter X 1 10 \% Fixed voltage 1V,10V 1 uvIv 2 95% Yes MIKES 18
intermediate values with standard
DC voltage meters: | v | oo | COmparison with 0.1 0.1 v 3 PV 2 95% Yes MIKES 20
intermediate values reference standard|
DC voltage meters: | (v | oo | COmparison with 100 100 v 2 PV 2 95% Yes MIKES 21
intermediate values reference standard|
DCvoltage meters: | s | oo | COmparison with 1000 1000 v 5 Y 2 95% Yes MIKES 22
intermediate values reference standard|
(0.3 +2U),
DC voltage meters: DC voltmeter: Direct comparison UinV,
; 9 : : ‘ P 0 10 v values | pv 2 95% No MIKES 23
intermediate values voltage, U with standard
range from
0.3t020.3
(10 + 6U),
DC voltage meters: DC voltmeter: Direct comparison UinV,
; g ; k L comp 10 100 v values | pv 2 95% No MIKES 26
intermediate values voltage, U with standard
range from
70to 610
April 2004 2/34




The BIPM key comparison database, Calibration and Measurement Capabilities

Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation), HUT (Helsinki University of Technology)

Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KEDB

April 2004

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC voltage meters: | v | oo | Direct comparisonf g 1000 v 10 PV 2 95% Yes MIKES 27
intermediate values with standard
(0.4E-06 +
UdUawk,
Uy=50
nV, Uout
DC voltage ratios: Resistive divider: | Direct comparison output o
up to 1100 V ratio, k with standard 0.1 0.1 Input voltage 1Vto 100 V voltage, 2 95% No MIKES 28
values
from 9E-
08 to 4E-
08
(1E-06 +
UdUawk,
Uy=50
nV, Uout
DC voltage ratios: | Resistive divider: | Direct comparison output o
up t0 1100 V ratio, k with standard 0.01 0.01 Input voltage 1Vto 1000 V voltage, 2 95% No MIKES 29
values
from 6E-
08 to 1E-
08
DC resistance .
standardsand | Standard resistor | DCC Pridge and 0.1 1 mQ Current 1At0100 A 10 pOIQ 2 95% Yes MIKES 32b
X range extender
sources: low values
DC resistance .
standards and Standard resistor DCC bridge and 1 10 mQ Current 1Ato 100 A 5 QIO 2 95% Yes MIKES 32¢
X range extender
sources: low values
DC resistance .
standards and | Standard resistor | DCC Pridge and 10 100 mQ Power 10 mw 2 po/Q 2 95% Yes MIKES 32d
X range extender
sources: low values
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation), HUT (Helsinki University of Technology) KCDB

Measurement

Calibration or Measurement Services Measurand Level or Range Conditions/independent variables

Expanded Uncertainty

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence relative one? \dentifier

DC resistance
standards and Standard resistor CCC bridge 0.01 0.01 Q Current 50 mA to 100 mA 1 HQ/IQ 2 95% Yes MIKES 34
sources: low values

DC resistance
standards and Standard resistor DCC bridge 0.1 1 Q Power 10 mW 0.8 QIO 2 95% Yes MIKES 35
sources: low values

DC resistance
standards and
sources:
intermediate values

Comparison with
Standard resistor | QHR standard by 100 100 Q Power 2.5mwW 0.01 HQ/IQ 2 95% Yes MIKES 30
CCC bridge

DC resistance
standards and
sources:
intermediate values

Standard resistor CCC bridge 1 10000 Q Voltage 0.1Vto1V 0.05 QIO 2 95% Yes MIKES 31

DC resistance
standards and
sources:
intermediate values

Standard resistor DCC bridge 1 100000 Q Power 10 mW 0.4 HQ/IQ 2 95% Yes MIKES 36

DC resistance
standards and
sources:
intermediate values

Standard resistor DCC bridge 0.1 1 MQ Voltage 30V 2 HQ/IQ 2 95% Yes MIKES 36b

DC resistance
standards and Standard resistor DCC bridge 1 100 MQ Voltage 30Vto1kV 3to5 HQ/IQ 2 95% Yes MIKES 37
sources: high values|

DC resistance
standards and Standard resistor DCC bridge 0.1 1 GQ Voltage 100 Vto 1 kV 20 HQ/IQ 2 95% Yes MIKES 38
sources: high values|

DC resistance
standards and Standard resistor Teraohmmeter 1 10 GQ 0.2 mQ/Q 2 95% Yes MIKES 39
sources: high values|
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation), HUT (Helsinki University of Technology) KCDB

Measurement

Calibration or Measurement Services Measurand Level or Range Conditions/independent variables

Expanded Uncertainty

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence relative one? \dentifier

DC resistance
standards and Standard resistor Teraohmmeter 10 100 GQ 0.5 mQ/Q 2 95% Yes MIKES 39¢c
sources: high values|

DC resistance
standards and Standard resistor Teraohmmeter 0.1 1 TQ 2 mQ/Q 2 95% Yes MIKES 39d
sources: high values|

DC resistance
standards and Standard resistor Teraohmmeter 1 10 TQ 3 mQ/Q 2 95% Yes MIKES 3%
sources: high values|

DC resistance
standards and Standard resistor Teraohmmeter 10 100 TQ 5 mQ/Q 2 95% Yes MIKES 39f
sources: high values|

DC resistance

standards arl1d Mult{functlon D|ref:t comparison 1 100 o 10 uoQ 2 95% Yes MIKES 40
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 100 10000 o 5 w0 2 95% Yes MIKES 1
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 10 100 KO 10 uoQ 2 95% Yes MIKES 42
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 0.1 1 MO 25 Lo 2 95% Yes MIKES 43
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 1 10 MO 50 w0 2 95% Yes MIKES 44
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 10 100 MO 300 w0 2 95% Yes MIKES 45
sources: multiple calibrator with standard
ranges
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Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC resistance
standards arl1d MLlltI‘fUnCtIOn D|ref:t comparison 0 10 o 02 mo 2 95% No MIKES 46
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d MLlltI‘fUnCtIOn D|ref:t comparison 10 10000 o 10 w0 2 95% Yes MIKES 47
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d MLlltI‘fUnCtIOn D|ref:t comparison 10 100 KO 20 w0 2 95% Yes MIKES 49
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d MLlltI‘fUnCtIOn D|ref:t comparison 0.1 1 MO 30 uoQ 2 95% Yes MIKES 50
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d MLlltI‘fUnCtIOn D|ref:t comparison 1 10 MO 100 w0 2 95% Yes MIKES 51
sources: multiple calibrator with standard
ranges
DC resistance
standards arl1d Mult{functlon D|ref:t comparison 10 100 MO 500 w0 2 95% Yes MIKES 52
sources: multiple calibrator with standard
ranges
DC resistance Multimeter Direct comparison 1 1 Q 200 pQ 2 95% No MIKES 53b
meters: low values with standard
DC resistance Direct comparison
meters: Multimeter . P 10 10 Q 200 V(9] 2 95% No MIKES 53c
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter with stanﬁiard 100 100 Q 200 V(9] 2 95% No MIKES 54b
intermediate values
DC resistance Direct comparison
meters: Multimeter with stanﬁiard 1 1 kQ 2 mQ 2 95% No MIKES 54c
intermediate values
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Calibration or Measurement Services
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KE€DB
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Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC resistance Direct comparison
meters: Multimeter with stan%ard 10 10 kQ 20 mQ 2 95% No MIKES 54d
intermediate values
DC resistance Direct comparison
meters: Multimeter with stan%ard 100 100 kQ 500 mQ 2 95% No MIKES 55b
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 1 1 MQ 10 Q 2 95% No MIKES 56
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 10 10 MQ 300 Q 2 95% No MIKES 57
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 100 100 MQ 30 kQ 2 95% No MIKES 58
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 1 1 GQ 3 MQ 2 95% No MIKES 59
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 10 100 Q 10 Hao/Q 2 95% Yes MIKES 61
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 0.1 10 kQ 10 Hao/Q 2 95% Yes MIKES 62
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 10 100 kQ 20 Hao/Q 2 95% Yes MIKES 63
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 0.1 1 MQ 50 Hao/Q 2 95% Yes MIKES 64
. R with standard
intermediate values
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Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC resistance Direct comparison
meters: Multimeter . P 1 10 MQ 100 Hao/Q 2 95% Yes MIKES 65
. R with standard
intermediate values
DC resistance Direct comparison
meters: Multimeter . P 10 100 MQ 500 Hao/Q 2 95% Yes MIKES 66
. R with standard
intermediate values
DC current sources: Multifunction Voltage across
’ " resistance 0 0.1 mA 0.5 nA 2 95% No MIKES 67a
low values calibrator
standard
DC current sources: Mult{functlon D|ref:t comparison 10 100 A 3 nA 2 95% No MIKES 71a
low values calibrator with standard
DC current sources: Multifunction Voltage across
. . ; " resistance 0.1 100 mA 5 HA/A 2 95% Yes MIKES 68a
intermediate values calibrator
standard
DC current sources: Multifunction Voltage across
. . ; " resistance 0.1 2 A 5to 10 HA/A 2 95% Yes MIKES 69a
intermediate values calibrator
standard
DC current sources: Multifunction Voltage across
. . ; " resistance 2 20 A 10t0 20 | pA/A 2 95% Yes MIKES 70a
intermediate values calibrator
standard
PC currept sources: Mult{functlon D|ref:t comparison 0.1 1000 mA 10 UAJA 2 95% Yes MIKES 71c
intermediate values calibrator with standard
DC current sources: Transconductance Amplifier output
transconductance ‘ 1 1 s P P 2At020A 100 | psis 2 95% Yes MIKES 79
R amplifier current
ratio
DC current meters: Voltage across
low values : Multimeter resistance 0 100 nA 50 pA 2 95% No MIKES 67c
standard
DC current meters: Voltage across
low values : Multimeter resistance 0.1 1 A 100 pA 2 95% No MIKES 67d
standard
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation), HUT (Helsinki University of Technology)

Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
DC current meters: Voltage across
low values : Multimeter resistance 1 10 A 400 pA 2 95% No MIKES 67e
standard
DC current meters: Voltage across
low values : Multimeter resistance 10 100 A 3 nA 2 95% No MIKES 67f
standard
DC current meters: Voltage across
. . . Multimeter resistance 0.1 100 mA 5 HA/A 2 95% Yes MIKES 68b
intermediate values
standard
DC current meters: Voltage across
. R ) Multimeter resistance 0.1 2 A 5to 10 HA/A 2 95% Yes MIKES 69b
intermediate values
standard
DC current meters: Voltage across
. . ) Multimeter resistance 2 20 A 10t0 20 | pA/A 2 95% Yes MIKES 70b
intermediate values
standard
DC current meters: Multimeter Direct comparison 0.1 1000 mA 10 PAA 2 95% Yes MIKES 74c
intermediate values with standard
DC current meters: N .
high values Current clamp Multiturn coil 10 100 A 0.5 % 2 95% Yes MIKES 77
DC current ratios DC current Comparison with 1 10 Current 5mAto 100 mA | 3E-08k 2 95% No MIKES 78
comparator: ratio, k | standard resistors
Direct comparison This CMC is
AC 'esd'siance: Standard resistor ‘g’.'”.‘tslta”darf 5 1 o001 1 Q Frequency 45Hzt065Hz | 40t020 | poio 2 95% Yes related to the | MIKES 80a
modulus igi ;;’:11215 ing next one
Direct comparison This CMC is
AC resistance: . with standard by .
t Standard resistor digital i -0.1 0.1 rad Resistance 1TmQto1Q 0.1 mrad 2 95% No related to the| MIKES 81a
argumen gl ;:;?5 ing previous one
Frequency 45 Hz to 65 Hz
April 2004 9/34




The BIPM key comparison database, Calibration and Measurement Capabilities
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Calibration or Measurement Services

Measurand Level or Range

Measurement
Conditions/Independent variables

Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
Direct comparison This CMC is
AC resistance: I with standard by
dul Standard resistor digital i 1 1000 Q Frequency 45 Hz to 65 Hz 20 Hao/Q 2 95% Yes related to the| MIKES 82
modulus igi ?n;irzg ing next one
Direct comparison This CMC is
AC resistance: . with standard by .
Standard resistor - ; -0.1 0.1 rad Resistance 1Qto1kQ 0.1 mrad 2 95% No related to the| MIKES 83
argument digital sampling .
method previous one
Frequency 45 Hz to 65 Hz
Capacitance: low | o114 capacitor | AH2500 bridge 10 10 pF Frequency 1 kHz 5 pF/F 2 95% Yes MIKES 84
loss capacitors
Capacitance: low | o114 capacitor | AH2500 bridge 100 100 pF Frequency 1 kHz 5 uF/F 2 95% Yes MIKES 85
loss capacitors
Capacitance: low | o114 capacitor | AH2500 bridge 1000 1000 pF Frequency 1 kHz 10 uF/F 2 95% Yes MIKES 86
loss capacitors
Capacitance: low | o114 capacitor | AH2500 bridge 10 10 nF Frequency 1 kHz 30 uF/F 2 95% Yes MIKES 86b
loss capacitors
Capacitance: low | o4 capacitor | AH2500 bridge 100 100 nF Frequency 1 kHz 100 WF/F 2 95% Yes MIKES 86c
loss capacitors
Q[5E-06,
1E-05C],
Capacitance: Fixed capacitor: C inpF,
. p. § X p ! AH2500 bridge 0 10 pF Frequency 1 kHz values pF 2 95% No MIKES 87
dielectric capacitors capacitance, C
range from
5E-06 to
1E-04
_ Capacitance: Fixed capacitor | AH2500 bridge 10 100 pF Frequency 1 kHz 10 uF/F 2 95% Yes MIKES 88
dielectric capacitors
_ Capacitance: Fixed capacitor | AH2500 bridge 100 1000 pF Frequency 1 kHz 10 uF/F 2 95% Yes MIKES 89
dielectric capacitors
_ Capacitance: Fixed capacitor | AH2500 bridge 1 10 nF Frequency 1 kHz 30 pFIF 2 95% Yes MIKES 90
dielectric capacitors
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Calibration or Measurement Services
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Measurement
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Expanded Uncertainty

KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
_ Capacitance: Fixed capacitor | AH2500 bridge 10 100 nF Frequency 1 kHz 200 pF/F 2 95% Yes MIKES 91
dielectric capacitors
_ Capacitance: Fixed capacitor | AH2500 bridge 100 1000 nF Frequency 1 kHz 400 WF/F 2 95% Yes MIKES 92
dielectric capacitors
ACvoltage: AC-DC| py o) converter
transfer difference resistive divider " | Direct comparison 2 500 mV Frequency 10 Hzto 1 MHz | 5t0 1200 | pV/V 2 95% Yes ACDC U matrix MIKES 94b
at low voltages
AC voltage: AC-DC AC-DC transfer
transfer difference standard Direct comparison 2 500 mV Frequency 10 Hzto 1 MHz |20 to 1200| pV/V 2 95% Yes ACDC U matrix 2 MIKES 141b
at low voltages
AC voltage: AC-DC .
transfer difference Ac's?acmtjr:‘:ffer C°’"§2”;°er:;f ACl o1 05 v Frequency 20 Hzto 1 MHz | 35t0450 | pviv 2 95% Yes AC-DC METER MIKES |  142b
at low voltages
AC voltage: AC-DC Multifunction
transfer difference calibrator ACV meter 0.1 0.5 \ Frequency 20Hzto 50 kHz | 35t0 75 | pV/V 2 95% Yes CALIBRATOR AC-DC MIKES 135b
at low voltages
AC voltage: AC-DC
transfer difference | Thermal converter | Direct comparison 0.5 5 \Y Frequency 10 Hz to 1 MHz 5to 50 uviv 2 95% Yes ACDC U matrix MIKES 94c
at medium voltages
AC voltage: AC-DC AC-DC transfer
transfer difference standard Direct comparison 0.5 5 \Y Frequency 10Hzto 1 MHz | 20t0 250 | pV/V 2 95% Yes ACDC U matrix 2 MIKES 141c
at medium voltages
AC voltage: AC-DC .
transfer difference Ac's?acmtjr:‘:ffer C°’"§2”;°er:;f ACl o5 5 v Frequency 20 Hzto 1 MHz | 17to 400 | pviv 2 95% Yes AC-DC METER MIKES | 142¢c
at medium voltages
AC voltage: AC-DC Multifunction
transfer difference calibrator ACV meter 0.5 5 \Y Frequency 20Hzto 50 kHz | 20to 70 | pV/V 2 95% Yes CALIBRATOR AC-DC MIKES 135¢c
at medium voltages
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Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
ACvoltage: AC-DC | o) converter
transfer difference range resistor " | Direct comparison 5 1000 \Y Frequency 10 Hz to 1 MHz 5t0 100 | pVIV 2 95% Yes ACDC U matrix MIKES 94d
at higher voltages 9
AC voltage: AC-DC AC-DC transfer
transfer difference standard Direct comparison 5 1000 \Y Frequency 10Hzto 1 MHz | 15t0300 | pV/V 2 95% Yes ACDC U matrix 2 MIKES 141d
at higher voltages
AC voltage: AC-DC .
transfer difference Ac's?acmtjr:‘:ffer C°’"§2”;°er:;f AC 5 1000 v Frequency 20 Hzto 1 MHz | 19to 400 | pviv 2 95% Yes AC-DC METER MIKES |  142d
at higher voltages
AC voltage: AC-DC Multifunction
transfer difference calibrator ACV meter 5 1000 \ Frequency 20Hzto 50 kHz | 20to 60 | pV/V 2 95% Yes CALIBRATOR AC-DC MIKES 135d
at higher voltages
AC voltage up to Multifunction Direct comparison o
1000 V: sources calibrator with DC sampling 0.01 600 \ Frequency 45 Hz to 1 kHz 50 uviv 2 95% Yes MIKES 121
AC voltage up to Multifunction ACV meter 0.002 1000 v Frequency 20 Hzto 1 MHz |25 to 4600| pviv 2 95% Yes CALIBRATOR ACV MIKES |  123b
1000 V: sources calibrator RMS
AC voltage up to . Comparison to 60 to o
1000 V: meters Multimeter calibrator 0.002 1000 \Y Frequency 20 Hz to 1 MHz 14000 uVvIv 2 95% Yes DMM ACV RMS MIKES 147b
(5E-04 +
AC voltage ratio: |Voltage divider: ratio Yo/Uouk, This CMC is
modglus ’ 9 k ’ ’| Direct comparison| 0.00005 0.1 Input voltage 10Vto 1000V |Up=1pV, 2 95% No related to the| MIKES 155
U o OUtpuUL] next one
voltage
Frequency 45 Hz to 65 Hz
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Calibration or Measurement Services
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KE€DB

. . Is the expanded NMI
Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . i
relative one? Identifier
AC voltage ratio: - X X . This CMC is
arqument Voltage divider Direct comparison -1.57 1.57 rad Voltage ratio 5E-05to0 0.1 1 mrad 2 95% No related to the| MIKES 156
9 previous one
Input voltage 10 V to 1000 V
Frequency 45 Hz to 65 Hz
§ . . AC meter plus
AC current: AC-DC | Multifunction thermocouple 0.01 20 A Frequency 40 Hzto 10 kHz | 4510250 | pA/A 2 95% Yes AC-DC CURRENT MIKES |  163b
transfer difference | calibrator, amplifier X -
shunt resistors
AC current up to Multifunction . ) o AC RMS CURRENT
100 A: sources calibrator, amplifier Direct comparison 0.01 20 A Frequency 40 Hzto 10 kHz | 50 to 260 | WA/A 2 95% Yes MFC MIKES 174c
AC current up to Multifunction 1 o comparison|  0.025 10 A Frequency 45 Hz to 65 Hz 50 PAA 2 95% Yes MIKES |  179a
100 A: sources calibrator
AC current up to Multifunction | o+ comparison| 001 1 A Frequency 40Hzto 10kHz | 02t02 | mA/A 2 95% Yes AC CURRENT MFC MIKES |  168b
100 A: sources calibrator DMM
AC current up to
100 A: sources: | |ransconductance | AC/DC standard 1 1 S Output current 2At020A 180 | psis 2 95% Yes MIKES 173
amplifier resistor
transconductance
Frequency 40 Hz to 1 kHz
AC current up to Multimeter Direct comparison| 001 20 A Frequency 40 Hzto 10 kHz | 7510300 | pA/A 2 95% Yes AC RMS CURRENT. MIKES |  174d
100 A: meters DMM
Afogugeggfgsm Multimeter Direct comparison|  0.025 10 A Frequency 45 Hz to 65 Hz 50 PAA 2 95% Yes MIKES | 179b
AC current up to Rogowski coil Comparison with This CMC is
100 A: meters: 9 ’ P 5 10 A Frequency 45 Hz to 65 Hz 100 HA/A 2 95% Yes related to the| MIKES 185
. current transducer standard
amplitude next one
AC current up to Rogowski coil Comparison with This CMC is
100 A: meters: 9 ’ P 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the| MIKES 186
current transducer standard .
phase previous one
Current 5Ato 10 A
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Calibration or Measurement Services
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KE€DB

. . Is the expanded NMI
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artifact or Method value value Factor Confidence . e
relative one? Identifier
AC current up to Rogowski coil Comparison with This CMC is
100 A: meters: 9 ’ P 10 100 A Frequency 45 Hz to 65 Hz 200 HA/A 2 95% Yes related to the| MIKES 187
. current transducer standard
amplitude next one
AC current up to Rogowski coil Comparison with This CMC is
100 A: meters: 9 ’ P 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the| MIKES 188
current transducer standard .
phase previous one
Current 10 Ato 100 A
. . . This CMC is
/t\C%uOrr:nt ragolup Current transformer Com;?arjor:jwnh 2E-03 20 Frequency 45 Hz to 65 Hz 1E-04 2 95% Yes related to the| MIKES 185b
o : modulus standar next one
Input current 1Ato 10 A
Output current 20 mAto 20 A
. . . This CMC is
:\C1 ggrfnt ratio upt Current transformer Com;?arjor:jwnh 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the| MIKES 186b
o : argumen standar previous one
Input current 1Ato 10 A
Output current 20 mAto 20 A
. . . This CMC is
/t\C%uOrr:nt ragolup Current transformer Com;?arjor:jwnh 2E-04 2 Frequency 45 Hz to 65 Hz 2E-04 2 95% Yes related to the| MIKES 187b
o : modulus standar next one
Input current 10 Ato 100 A
Output current 20 mAto 20 A
. . . This CMC is
:\C1 ggrfnt ratio upt Current transformer Com;?arjor:jwnh 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the| MIKES 188b
o : argumen standar previous one
Input current 10 Ato 100 A
Output current 20 mAto 20 A
AC power and
energy: single Power meteror | Comparison with 0 5000 w Voltage 30V to 500 V 75 | pWivA 2 95% Yes MIKES 189
phase (f <= 400 converter standard
Hz), active power
Current 0.02Ato 10 A
1 to 0, inductive or
Power factor "
capacitive
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Quantity Instru[nent or Instrument Type | Minimum | Maximum units Parameter Specifications Value Units Coverage Le\{el of uncertainty a Uncertainty matrix | Comments NMI Service
artifact or Method value value Factor Confidence . e
relative one? Identifier
Frequency 45 Hz to 65 Hz
AC power and
energy: single Power meter | COMParison with 0 600 Var Voltage 60V to 120 V 150  |pvar/VA 2 95% Yes MIKES 190
phase (f <= 400 standard
Hz), reactive power
Current 1Ato5A
1 to 0, inductive or
Power factor "
capacitive
Frequency 45 Hz to 65 Hz
High DC voltage: Dedicated set-up
high voltage DC kilovolt source | for high voltage 1 50 kv 50 uvv 2 95% Yes HUT 1
sources measurement
High DC voltage: Dedicated set-up
high voltage DC kilovolt source | for high voltage 50 100 kv 100 uvv 2 95% Yes HUT 40
sources measurement
High DC voltage: Dedicated set-up
high voltage DC kilovolt source | for high voltage 100 200 kv 500 uvv 2 95% Yes HUT 2
sources measurement
High DC voltage: DC kilovoltmeter, | Comparison with
g 9€- | dedicated set-up for | dedicated set-up 1 50 kv 50 PV 2 95% Yes HUT 3
high voltage meters ) .
high voltage for high voltage
High DC voltage: DC kilovoltmeter, | Comparison with
. 9 ge: dedicated set-up for | dedicated set-up 50 100 kV 100 uVviv 2 95% Yes HUT 41
high voltage meters ) .
high voltage for high voltage
High DC voltage: DC kilovoltmeter, Comparison with
. 9 ge: dedicated set-up for | dedicated set-up 100 200 kV 500 uVviv 2 95% Yes HUT 4
high voltage meters ) .
high voltage for high voltage
. . |High voltage resistive . .
High DC voltage: | =y iger, DG high | COMPANson with |4 og 1 Inputvoltage | 1KkVto50kV | 50E-06 2 95% Yes HUT 5
ratios reference divider
voltage probe
Output voltage | 100 mV to 1000 V
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artifact or Method value value Factor Confidence . e
relative one? Identifier
. . |High voltage resistive . .
High DC voltage: || " ier DG high | ComParisonwith |- g 1 Input voltage | 50 KV to 100 kv | 100E-06 2 95% Yes HUT 42
ratios reference divider
voltage probe
Output voltage | 100 mV to 1000 V
. . |High voltage resistive . .
High DC voltage: | " ier DG high | COmParisonwith |- g 1 Input voltage | 100 KV to 200 kV | 500E-06 2 95% Yes HUT 6
ratios reference divider
voltage probe
Output voltage | 100 mV to 1000 V
High voltage lezds i‘;m;);ﬁ:ed Current
impedance: gas capacilor, . 0.1 1 nF Capacitance 0.1nF, 1nF 20 F/F 2 95% Yes HUT 7
. capacitor for high | comparator bridge
capacitance
voltage
Frequency 45 Hz to 60 Hz
Voltage <200 kV
Current > 30 pA
High voltage lezds i‘;m;);ﬁ:ed Current
impedance: gas capacilor, . 10 10 nF Voltage <30kV 50 FIF 2 95% Yes HUT 8
. capacitor for high |comparator bridge
capacitance
voltage
Frequency 45 Hz to 60 Hz
Current > 30 pA
High voltage Compressed gas Current
impedance: capacitor, capacitor . 0.01 100 nF Voltage <200 kV 100 uF/F 2 95% Yes HUT 9
. . comparator bridge
capacitance for high voltage
Frequency 45 Hz to 60 Hz
Current 30uAto 1A
High voltage Compressed gas Current
impedance: capacitor, capacitor . 0.1 100 uF Voltage <10 kV 500 uF/F 2 95% Yes HUT 10
. X comparator bridge
capacitance for high voltage
Frequency 45 Hz to 60 Hz
Current 30uAto 1A
High voltage Compressed gas Current
impedance: capacitor, capacitor . 0.1 100 uF Voltage <1kV 500 uF/F 2 95% Yes HUT 10a
. . comparator bridge
capacitance for high voltage
Frequency 45 Hz to 60 Hz
Current > 30 pA
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artifact or Method value value Factor Confidence . i
relative one? Identifier
li—ir’lnghe\t;(a)lr:’:l:?;'9 Compressed gas Current
P . X capacitor, capacitor . 0 1E-03 Capacitance 10 pF to 1 uF 1E-05 2 95% No HUT 11
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <200 kV
Current 30 yAto1A
li—ir’lnghe\t;(a)lr:’:l:?;'9 Compressed gas Current
P . i capacitor, capacitor . 1E-03 2 Capacitance 10 pF to 1 uF 1 % 2 95% Yes HUT 43
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <200 kV
Current 30 yAto 1A
li—ir’lnghe\tgca)lr:’:l:?;'9 Compressed gas Current
P ) X capacitor, capacitor . 0 1E-03 Capacitance 1 uF to 10 yF 2E-05 2 95% No HUT 44
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <1kV
Current > 30 pA
li—ir’lnghe\tgca)lr:’:l:?;'9 Compressed gas Current
P ) X capacitor, capacitor . 1E-03 2 Capacitance 1 uF to 10 yF 2 % 2 95% Yes HUT 45
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <1kV
Current > 30 pA
?%ghe\ézlr:ig? Compressed gas Current
P ) X capacitor, capacitor . 0 1E-03 Capacitance 10 pF to 100 pF 3E-05 2 95% No HUT 46
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <1kV
Current > 30 pA
?r;ghe\ézlr:i?; Compressed gas Current
P ) X capacitor, capacitor . 1E-03 2 Capacitance 10 pF to 100 pF 3 % 2 95% Yes HUT 47
capacitance X comparator bridge
R for high voltage
dissipation factor
Frequency 45 Hz to 60 Hz
Voltage <1kV
Current > 30 pA
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relative one? Identifier
h Simultaneous . .
High voltage High voltage reactor: sampling of This CMC is
impedance: 9 9 : piing 1E-06 10 H Frequency 45 Hz to 60 Hz 03 | mHH 2 95% Yes related to the| HUT 12
X loss angle current and
inductance next one
voltage
Current 50 mA to 300 A
Voltage 10 mV to 1000 V
e e
. P ' High voltage reactor ping 0 350 mrad Frequency 45 Hz to 60 Hz 0.2 mrad 2 95% No related to the| HUT 13
inductance loss current and .
previous one
angle voltage
Current 50 mA to 300 A
Voltage 10 mV to 1000 V
impedance: burden: ! ping 0.1 30000 Q Frequency 45 Hz to 60 Hz 1 mQ/Q 2 95% Yes related to the| HUT 60
absolute value of current and
modulus X next one
impedance voltage
Voltage <300V
Current 10mAto15A
High voltage Instrument SS';:"T::EZ[;S This CMC is
impedance: burden:| transformer burden: currznt gnd 0 /2 rad Frequency 45 Hz to 60 Hz 2 mrad 2 95% No related to the| HUT 61
argument phase angle previous one
voltage
Voltage <300V
Current 10mAto 15 A
AC high voltage
AC high voltage: meter, dedicated set-| Comparison with This CMC is
rrg1eters ge: up for high voltage | dedicated set-up 1 200 kv Frequency 45 Hz to 60 Hz 100 uvIv 2 95% Yes related to the| HUT 15
measurements: rms | for high voltage next one
value
AC high voltage: me/t\ecr 'EZZiz;::dg zet— Comparison with This CMC is
9 ge: o dedicated set-up 1 200 kV Frequency 45 Hz to 60 Hz 100 uvIv 2 95% Yes related to the| HUT 16
peak values up for high voltage . X
for high voltage previous one
measurements
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relative one? Identifier
. X High voltage
AChighvoltage: | o tormer, high Current 0 3 % Frequency 45Hzto60Hz | 0.01 % 2 95% No HUT 17
ratio error L comparator bridge
voltage divider
Input voltage 1 kV to 200 kV
Output voltage 20 V to 1000 V
AC high voltage High voltage Current
ratio: phase transformer, high . 0 2 mrad Frequency 45 Hz to 60 Hz 0.02 mrad 2 95% No HUT 18
. L comparator bridge
displacement voltage divider
Input voltage 1 kV to 200 kV
Output voltage 20 V to 1000 V
AC high voltage High voltage
ratio: phase transformer, high Current . 2 100 mrad Frequency 45 Hz to 60 Hz 10 mrad/ra 2 95% Yes HUT 18b
) L comparator bridge d
displacement voltage divider
Input voltage 1 kV to 200 kV
Output voltage 20 V to 1000 V
. Simultaneous
AC high voltage: High voltage sampling of input
- ’ transformer, high 0 3 % Frequency 45 Hz to 60 Hz 0.01 % 2 95% No HUT 17a
ratio error L and output
voltage divider
voltages
Input voltage 1 kV to 200 kV
Output voltage 0.1Vto20V
AC high voltage High voltage sasn:mllijr:tar;??:sut
ratio: phase transformer, high aFr)md gut utp 0 100 mrad Frequency 45 Hz to 60 Hz 0.02 mrad 2 95% No HUT 18a
displacement voltage divider P
voltages
Input voltage 1 kV to 200 kV
Output voltage 0.1Vto20V
Pulsed high voltage Digital recorfier, peak
and current: voltmeter, impulse Impulse voltage according to
_ and current. calibrator, EMC pu's 9 0.05 300 v Impulse shape 9 1 mvV 2 95% Yes HUT 19
lightning impulse . calibrator IEC60060-1
surge generator:
voltage parameters
peak value
Pulsed high voltage Digital recorfier, peak
and current: voltmeter, impulse Impulse voltage according to
_ and current. calibrator, EMC pu's 9 0.3 1 kv Impulse shape 9 15 | mwv 2 95% Yes HUT 20
lightning impulse i calibrator IEC60060-1
surge generator:
voltage parameters
peak value
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relative one? Identifier
Pms::dhc;g?rgr?tl'tage voIItlg h;nmg;smuﬁ:ﬁznt Comparison with according to
_ and current. 9 dedicated set-up 1 600 kv Impulse shape 9 5 Y 2 95% Yes HUT 21
lightning impulse | set-up, EMC surge . IEC60060-1
for high voltage
voltage parameters |generator: peak value
Pulsed high voltage| Digital recorder,
and current: impulse calibrator, Impulse voltage according to o
lightning impulse EMC surge calibrator 084 1.56 Hs Impulse shape IEC60060-1 10 ms/s 2 95% Yes HUT 22
time parameters | generator: front time
Voltage 0.05V to 300 V
Pulsed high voltage| Digital recorder,
and current: impulse calibrator, Impulse voltage according to o
lightning impulse EMC surge calibrator 084 1.56 Hs Impulse shape IEC60060-1 5 ms/s 2 95% Yes HUT 23
time parameters | generator: front time
Voltage 300 V to 1000 V
Pms::dhcl:g?rgr?tl'tage voll_tlgg:‘;nrlrr\]galz:ﬁ::izm Comparison with according to
. . -~ 0,
lightning impulse | set-up, EMC surge dedlc?ted set-up 0.84 1.56 us Impulse shape IEC60060-1 20 ms/s 2 95% Yes HUT 24
N A for high voltage
time parameters | generator: front time
Voltage 1 kV to 600 kV
Pulsed high voltage| . Digital rec-order,
and current: impulse calibrator, Impulse voltage according to
" 0,
lightning impulse EMC slulfge calibrator 40 60 us Impulse shape IEC60060-1 5 ms/s 2 95% Yes HUT 25
N generator: time to
time parameters
half value
Voltage 0.05V to 300 V
Pulsed high voltage| . Digital rec-order,
and current: impulse calibrator, Impulse voltage according to
" 0,
lightning impulse EMC slulfge calibrator 40 60 us Impulse shape IEC60060-1 5 ms/s 2 95% Yes HUT 26
N generator: time to
time parameters
half value
Voltage 300 V to 1000 V
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relative one? Identifier
Pulsed high voltage Lightning impulse . .
and current: voltage measurement| Comparison with according to
. I . set-up, EMC surge | dedicated set-up 40 60 us Impulse shape 9 10 ms/s 2 95% Yes HUT 27
lightning impulse e X IEC60060-1
N generator: time to for high voltage
time parameters
half value
Voltage 1 kV to 600 kV
Pms::dhcl:g?rgr?tl'tage Digital recorder, peak Impulse voltage according to
and current. voltmeter, impulse pu's 9 0.05 300 v Impulse shape 9 1 Y 2 95% Yes HUT 28
switching impulse . calibrator IEC60060-1
calibrator: peak value
voltage parameters
Pms::dhcl:g?rgr?tl'tage Digital recorder, peak Impulse voltage according to
e voltmeter, impulse P . 9 0.3 1 kV Impulse shape 9 1 mV/V 2 95% Yes HUT 29
switching impulse . calibrator IEC60060-1
calibrator: peak value
voltage parameters
Puls::dh;g:\rgstlltage Lightning impulse | Comparison with according to
T voltage measurement| dedicated set-up 1 200 kV Impulse shape 9 2 mV/V 2 95% Yes HUT 30
switching impulse . IEC60060-1
set-up: peak value | for high voltage
voltage parameters
Pm?:dh(;g?rgr?tl'tage Digital recorder, Impulse voltage according to
T impulse calibrator: P . 9 20 300 us Impulse shape 9 30 ms/s 2 95% Yes HUT 31
switching impulse X calibrator IEC60060-1
. time to peak
time parameters
Voltage 0.05 V to 300 V
Pmsae:dh(;g?rgr?tl'tage Digital recorder, Impulse voltage according to
T impulse calibrator: P . 9 20 300 us Impulse shape 9 30 ms/s 2 95% Yes HUT 32
switching impulse X calibrator IEC60060-1
. time to peak
time parameters
Voltage 300 V to 1000 V
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relative one? Identifier
Puls::dh;g:\ré/stlltage Lightning impulse | Comparison with according to
e voltage measurement| dedicated set-up 20 300 us Impulse shape 9 30 ms/s 2 95% Yes HUT 33
switching impulse . . IEC60060-1
. set-up: time to peak | for high voltage
time parameters
Voltage 1 kV to 200 kV
Pms::dhcl:g?rgr?tl'tage Digital recorder, Impulse voltage according to
T impulse calibrator: P . 9 2000 4000 us Impulse shape 9 5 ms/s 2 95% Yes HUT 34
switching impulse . calibrator IEC60060-1
. time to half value
time parameters
Voltage 0.05V to 300 V
Pms::dhcl:ﬁ?rgr?tl'tage Digital recorder, Impulse voltage according to
T impulse calibrator: P . 9 2000 4000 us Impulse shape 9 5 ms/s 2 95% Yes HUT 35
switching impulse . calibrator IEC60060-1
. time to half value
time parameters
Voltage 300 V to 1000 V
Pms::dhcl:ﬁ?rgr?tl'tage voll_tlg h;nrlrr\]galz:ﬁzlrizm Comparison with according to
T 9 e dedicated set-up 2000 4000 us Impulse shape 9 10 ms/s 2 95% Yes HUT 36
switching impulse | set-up: time to half X IEC60060-1
. for high voltage
time parameters value
Voltage 1 kV to 200 kV
Pulsed high voltage measll?:e(:;?r:?get—u Comparison with according to This CMC is
and current: impulse P, dedicated set-up 1 10000 A Impulse shape 9 30 mA/A 2 95% Yes related to the| HUT 37
current shunt peak X IEC60060-1
current parameters value for high voltage next one
;‘giﬂgg: i\:sltSiZ Dedicated Comparison with according to This CMC is
current‘timz measurement set-up,| dedicated set-up 1 100 us Impulse shape IECGOOG%—1 50 ms/s 2 95% Yes related to the| HUT 50
parameters current shunt for high voltage previous one
Electric discharge: Partial discharge Comparison with
ge: calibrator or meter: | partial discharge 1 10 pC 0.2 pC 2 95% No HUT 39
apparent charge .
apparent charge q calibrator
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relative one? Identifier
Electric discharge: Partial discharge Comparison with
ge: calibrator or meter: | partial discharge 10 1000 pC 20 mC/C 2 95% Yes HUT 51
apparent charge .
apparent charge q calibrator
Electric discharge: Comparison with . This CMC is
. ) " according to 61000
response: amplitude ESD generator dedicated set-up 1 50 A Impulse shape 42 50 mA/A 2 95% Yes related to the| HUT 52
value for ESD next one
Electric discharge: Comparison with according to 61000 This CMC is
response: time ESD generator dedicated set-up 0.7 2 ns Impulse shape 49_2 50 ms/s 2 95% Yes related to the| HUT 53
parameters for ESD previous one
Current 1Ato50 A
. . . Comparison with
High AC current: | High current AC | e ied set-up 0.2 15 kA Frequency 45 Hz to 60 Hz 300 | pAA 2 95% Yes HUT 54
sources source X
for high AC current
High AC current: Comparison with
9 meters ’ Current transducer | dedicated set-up 0.2 1.5 kA Frequency 45 Hz to 60 Hz 300 HA/A 2 95% Yes HUT 55
for high AC current
High AC current: Comparison with
9 meters ’ Current transducer | dedicated set-up 1.5 3 kA Frequency 45 Hz to 60 Hz 600 HA/A 2 95% Yes HUT 56
for high AC current
. . - . . This CMC is
High AC current: Rogowski coil, | Comparison with 100 2000 A Frequency 45 Hz to 65 Hz 200 | pAA 2 95% Yes related to the | MIKES | 187c
meters: amplitude | current transducer standard
next one
. - . . This CMC is
High AC current Rogowski coil, | Comparison with 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the | MIKES | 188¢
meters: phase current transducer standard .
previous one
Current 100 A to 2000 A
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relative one? Identifier
Uncertainty is|
High AC current: | ¢ ot transformer | COMPAMsON with |0 o 0.2 Frequency 45Hz1t0 65 Hz | 200E-06 2 95% No givenforthe [ \yyes [ 4879
ratio error standard current ratio
This CMC is
related to the
Input current 100 A to 2 kA next one
Output current 20 mAto 20 A
High AC current Comparison with This CMC is
ratio: phase Current transformer s?andard 0 3.14 rad Frequency 45 Hz to 65 Hz 0.1 mrad 2 95% No related to the| MIKES 188d
displacement previous one
Input current 100 A to 2 kA
Output current 20 mAto 20 A
. . Comparison with
High AC current: | Current transformer, | oo 104 setup 0 5 % Frequency 45 Hz to 60 Hz 0.03 % 2 95% No HUT 57
ratio error current transducer .
for high AC current
Input current 0.2 kA to 1.5 kA
Output current 10 mAto 20 A
. . Comparison with
High AC current: | Current transformer, | (o 4104 setup 0 5 % Frequency 45 Hz to 60 Hz 0.05 % 2 95% No HUT 58
ratio error current transducer .
for high AC current
Input current 1.5 kA to 3.0 KA
Output current 10 mAto 20 A
High AC current Current transducer Comparison with
ratio: phase ’ | dedicated set-up 0 100 mrad Frequency 45 Hz to 60 Hz 0.2 mrad 2 95% No HUT 59
. current transformer X
displacement for high AC current
Input current 0.2 kA to 1.5 kA
Output current 10 mAto 20 A
High AC current Current transducer Comparison with
ratio: phase ’ | dedicated set-up 0 100 mrad Frequency 45 Hz to 60 Hz 0.4 mrad 2 95% No HUT 59a
. current transformer X
displacement for high AC current
Input current 1.5 kA to 3.0 KA
Output current 10 mAto 20 A
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Uncertainty table: ACDC_U_matrix
AC voltage: AC-DC transfer difference at low voltages, MIKES Internal Identifier: 94b
AC voltage: AC-DC transfer difference at medium voltages, MIKES Internal Identifier: 94.c
AC voltage: AC-DC transfer difference at higher voltages, MIKES Internal Identifier: 94.d

10Hz | 20Hz |30M2 10300400 Hz to 10120 kHz t0 30 55 \ 1y | 70 k2 | 100 kHz | 200 kHz | 300 kHz | 500 kHz | 700 KHZto | 4y,
Hz kHz kHz 800 kHz
2 mV to 20 mV 400 400 400 400 400 400 400 400 500 500 500 800 1200
20 mV to 200 mV 100 100 80 80 80 80 80 80 150 150 150 200 300
02Vto 0.5V 10 5 5 5 5 6 7 7 15 15 20 40 50
0.5Vto5V 10 5 5 5 5 6 7 7 15 15 20 40 50
5Vto 10V 10 5 5 5 5 6 7 7 15 15 20 40 50
10Vto30V 20 6 6 6 6 7 8 8 15 15 20 40 50
30 Vto 100 V 30 6 6 6 6 8 10 15 20 - - - -
100 V to 300 V 30 7 7 7 7 10 15 20 - - - - -
300 V to 1000 V - - 10 10 15 25 50 100 - - - - -
The expanded uncertainties given in this table are expressed in pV/V
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Uncertainty table: ACDC_U_matrix_2
AC voltage: AC-DC transfer difference at low voltages, MIKES Internal Identifier: 141b
AC voltage: AC-DC transfer difference at medium voltages, MIKES Internal Identifier: 141c
AC voltage: AC-DC transfer difference at higher voltages, MIKES Internal Identifier: 141d
30Hzto | 400 Hz to | 20 kHz to 700 kHz to
10 Hz 20 Hz 300 Hz 10 kHz 30 kHz 50 kHz 70 kHz 100 kHz 200 kHz 300 kHz 500 kHz 800 kHz 1 MHz
2 mV to 20 mV 400 400 400 400 400 400 400 400 500 500 500 800 1200
20 mV to 200 mV 100 100 80 80 80 80 80 80 150 150 150 200 300
0.2Vto 0.5V 50 40 30 20 20 30 30 40 70 90 100 160 250
0.5Vto5V 50 40 30 20 20 30 30 40 70 90 100 160 250
5Vto10V 50 30 20 15 15 20 25 30 50 60 80 130 220
10Vto 30V 50 30 20 20 20 20 25 30 50 60 80 130 220
30 Vto 100 V 50 30 20 20 20 20 25 30 50 - - - -
100 V to 300 V 60 40 30 30 40 60 60 100 - - - - -
300 V to 1000 V - - 40 50 80 150 200 300 - - - - -

The expanded uncertainties given in this table are expressed in pV/V
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Uncertainty table: AC-DC METER
AC voltage: AC-DC transfer difference at low voltages, MIKES Internal Identifier: 142b
AC voltage: AC-DC transfer difference at medium voltages, MIKES Internal Identifier: 142¢c
AC voltage: AC-DC transfer difference at higher voltages, MIKES Internal Identifier: 142d

20 Hz 40 Hz 53 Hz 400 Hz 1 kHz 20 kHz 50 kHz 100 kHz 500 kHz 1 MHz
100 mV 75 45 - 40 40 40 60 90 150 450
500 mV 70 40 - 35 35 35 55 80 140 400
1V 50 20 - 17 17 17 35 60 110 400
5V 50 20 - 19 19 19 35 60 110 400
10V 50 20 - 19 19 19 35 60 110 400
100 V 55 30 - 25 25 25 60 100 - -
1000 V - - 40 40 40 - - - - -
The expanded uncertainties given in this table are expressed in yV/V
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation) EeDB

Uncertainty table: CALIBRATOR AC-DC
AC voltage: AC-DC transfer difference at low voltages, MIKES Internal Identifier: 135b
AC voltage: AC-DC transfer difference at medium voltages, MIKES Internal Identifier: 135¢

AC voltage: AC-DC transfer difference at higher voltages, MIKES Internal Identifier: 135d

20 Hz 40 Hz 53 Hz 400 Hz 1 kHz 20 kHz 50 kHz

100 mV 75 45 - 40 40 40 60

500 mV 70 40 - 35 35 35 60

1V 55 20 - 20 20 20 35

5V 55 25 - 20 20 20 40

10V 55 25 - 20 20 20 40

100 V 55 30 - 30 30 30 60
1000 V - - 45 45 45 - -

The expanded uncertainties given in this table are expressed in yV/V
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation) EeDB

Uncertainty table: CALIBRATOR ACV RMS

AC voltage up to 1000V: sources, MIKES Internal Identifier: 123b

20 Hz 40 Hz 53 Hz 400 Hz 1 kHz 20 kHz 50 kHz 100 kHz 500 kHz 1 MHz
2mV 1200 970 - 970 970 970 970 2300 3900 4600
20 mV 200 150 - 150 150 150 230 350 830 1350
100 mV 95 65 - 55 55 55 80 150 350 800
200 mV 85 55 - 50 50 50 70 130 310 750
1V 55 30 - 25 25 25 40 60 200 650
10V 55 30 - 30 30 30 40 65 300 810
100 V 60 35 - 35 40 65 100 - - -
1000 V - 50 50 50 - - - - - -

The expanded uncertainties given in this table are expressed in yVv/V
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Uncertainty table: DMM ACV RMS

AC voltage up to 1000V: meters, MIKES Internal Identifier: 147b

20 Hz 40 Hz 53 Hz 400 Hz 1 kHz 20 kHz 50 kHz 100 kHz 500 kHz 1 MHz
2mV 2300 2100 - 2100 2100 2100 2100 4200 12000 14000
20 mV 400 320 - 320 320 320 510 910 2300 3400
100 mV 250 150 - 150 150 150 300 760 1400 3000
200 mV 200 120 - 110 110 110 260 650 1300 2600
1V 140 60 - 60 60 60 110 230 1100 1600
10V 140 65 - 60 60 60 110 200 1200 2600
100 V 140 70 - 70 70 70 190 440 - -
1000 V - - 75 75 75 - - - - -

The expanded uncertainties given in this table are expressed in yVv/V
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Electricity and Magnetism, Finland, MIKES (Mittatekniikan Keskus, Centre for Metrology and Accreditation)

Uncertainty table: AC-DC CURRENT

AC current: AC-DC transfer difference, MIKES Internal Identifier: 163b

40 Hz 400 Hz 1 kHz 10 kHz
10 mA 45 45 45 45
100 mA 45 45 45 45
1A 55 55 55 55
10 A 100 100 100 200
20 A 100 100 100 250

The expanded uncertainties given in this table are expressed in pA/A

April 2004
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Uncertainty table: AC RMS CURRENT MFC

AC current up to 100 A: sources, MIKES Internal Identifier: 174c

40 Hz 400 Hz 1 kHz 10 kHz
10 mA 50 50 50 50
100 mA 50 50 50 60
1A 60 60 60 110
10 A 110 110 110 210
20 A 110 110 110 260

The expanded uncertainties given in this table are expressed in pA/A
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Uncertainty table: AC CURRENT MFC DMM
AC current up to 100 A: sources, MIKES Internal Identifier: 168b

40 Hz 400 Hz 1 kHz 5 kHz 10 kHz
10 mA 200 200 200 200 500
100 mA 200 200 200 200 500

1A 1000 1000 1000 1000 2000

The expanded uncertainties given in this table are expressed in yA/A
April 2004 33/34



The BIPM key comparison database, Calibration and Measurement Capabilities
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Uncertainty table: AC RMS CURRENT DMM

AC current up to 100 A: meters, MIKES Internal Identifier: 174d

40 Hz 400 Hz 1 kHz 10 kHz
10 mA 80 80 80 80
100 mA 80 80 80 85
1A 75 75 75 120
10 A 120 120 120 250
20 A 150 150 150 300

The expanded uncertainties given in this table are expressed in pA/A
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